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J 55™fj| pSpARATTCnIl 1>ROCARBON CRACK1NG CATALYST THAT CONTAINS RARE EARTH ZEOLITE 

H (57) Abstract: The present invention relates to a petroleum hydrocarbon cracking catalyst that contains rare earth zeolite Y and 

= its preparation. It is characterized that the said rare earth containing zeolite Y has an intracrystalline rare earth content of 4-15 

33 V:Z ° n 1 b T S - ° f earth ° Xide ' m 0rigina, ^ aslant of 2.440-2.465nm, and a balanced unit cell size greater than 

SS 2.435nm after being aged under severe conditions of 100% steam at 800 C° for 17 hours. The process for preparing the catalyst 

S comprises drying the rare earth-containing zeolite Y so that its water content is less than lOwt.%; introducing gaseous silicon 

=s tetrachloride earned by dry air in a silicon tetrachloride to zeolite Y weight ratio of 0. 1 -0.9: 1 ; purging with dry air after reacting- 

£| and washing with decationized water to remove the residual soluble by-products to get the said rare earth containing zeolite Y- 

= then mixing it with the raw materials that contains clay and binder, beating, spray drying and shaping. The catalyst can lowered 

== the zeolite usage by 5-25% comparing with the catalyst for cracking the heavy oils and reducing olefins prepared by the prior 

M art - " has h'gn activity and hydrothermal stability, strong heavy oil transform power, and good gasoline, dry gas and coke 
selectivity. And in the product, the olefin content in the gasoline may be lowered effectively. 



(57)1*3? 



< 



I 



it. &*#±<*±* 4-15 *%, *>»AJfe1Ht* 2. 440 - 
2.465nm, #4»S*JS 800C/17 'M*N 100X #-&fi,i£-itg-f1%3, 
2.435na«J:. i* <» 4fc A Y fi**at^ff+ 

0.1-0.9: l ii^-f * £ * « W *.4fc4fe*L* JL£ 

J&, «^*S^*fe#«JK.f8*^*.**|^*-Br*-tt*|j**J&«f 

*.HN$*a<fllt-«i#J, TUMI. 5-25 *%«#>Sffi*, *^T*tt*f, 

4+ A .* ftv#s-a-*T#ati!H&. 



is JtHA^^^, rt*fr*.T. ******** , 

#*£^*;>', ******** **h *A£1lr*#**tt 

t| USP3293192 >8L in Society of Chemical 
Engineer ing (London) Monograph Molecular Sives, P. 186 (1968) 

20 by C. V .MC. Daniel and P. K. Maher H. ife & Jlfc <tS & #J ifi 
Y is* A, 4h*4fc Y JL*/-»£J0E*I . 

US3, 442, 715 JlibJKtt Y £!#;5 (DAY) , US3, 449, 070 
Yfij$j& (USY) , US4, 51,694 US4, 401, 556 Y 
a>*M^F*. Y (USY) tk&lb&s 

25 dfr, &4M*&<&4&« *JUfc#**f, lfej*x*fc<H4h***t4lLl|l 

&&f&Mr ft %L^2LJk* Y saMfeiuft.* 

so it ttiM0*:*oic a S**fc #.■*■*, ^JBt^*-#-^^ 

- 1 - 



#T*^it**£ Y £*M4*>fr&*..f-, US4, 840, 724 #JB #A 
ft-7-£.*tt£-&. ******** Y a! #;5+tt#.±.^*. 4ft*. 
5 fc-f *.&j&4l4hi5j£ Y (USY) x£,l£ **K-5&3t&, £ 

10 ** Y fi REUSY t , #±*±!5l RB 2 0 3 4l*F, & * RE 2 0 3 

NaY *M ft £#£*3t&#ig^*»£*^i£ 

15 *Hfctt**,4M**#* ttt#A**,*J4h* if*#i^#tf REHY 
REY, £ REHY + RE 2 0 3 iM'J 6-16 £ REY t 

RE 2 0 3 ^*-5T*^SiJ 8-20 &^>L* 

20 ^^^hat^, REY, REHY #^^^^^|<g, &j&#f 

Si, Al ^^-S^^^^Lil; «^4A^ Si, Al 

*M , XffL*f-7#i$-f ( RE 3+ ) **^(^j#^ P&4£i£#„ REHY 

* REY **#£# — **t4>-tt*l*. ft4.49«AJfe^^*lft, JEfc 
tttb*. &J&f>4Bi:£ 2. 470nm , ftM'T&Jttt;*;**., HA 
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&&f*^&, + *f&fc*f-#J%Lj&*r>JL 

ifc&fUfc'fg'ttS^ #4£#i£4iM£tf'J 

10 -f-^-t/^i&tf #i Y^#^, ^RE 2 0 3 i+, B ^J*I#i^*^ 4- 15 
>ffci& 6- 12 i:% , ^^^JJ&^^t^ 2. 440 - 2. 465iwk 

2. 445 ~ 2. 460 nnu 2. 450 - 2. 458nm, » 8001C/17 *flfr, 

100% ^^-a^-^^^-f-^-^JJ&^lgt^^- 2. 435am, i£ 

2. 440nm, ^>f£i& 2. 445nm 0 
15 ^2LW$k&tf}&fcM * » *Nttt#±. Y 10- 50 

-£%, 15- 40 , ^.^1^15-35 4:%. 

# ^^4Stb, fk4&tb% 6~ 20, 8- 15, it>ffci& 8. 3- 8. 8; 

fL^^^i'hf- 1. 0 ^ % , 0. 5 * % 81 T. 

20 ^j^^41^^^^#J t^f-»t^#iY^^^ , ^Lil^it, # 

(RE 3+ ) fl^^tAk,^^^,^ P;£x£:#, # it£ ##A& 

-f- (re 3+ ) i&^tf>x¥j p JL^t » T##t3&4sii^;e 

^A*l3.#££^£lr#f, 4£$l£800X:/17h, 100%*j&ft£-^*t 
25 ^^$^^4ft>fc&^#£*:-f 2. 435nm, -g- M. 2. 440nm 

2. 435nm~ 2. 45 5nmiUB) £to , fft #J 3. # *E . 

*if#J^£., ^J.^j^^sa>^^10001C^ Ji, 4fci&i£.# ! $ii^ 

5t£l000 ~ 1056X2. 
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354 Ocm-^te^ m & & -f REY#;S jfa REHY^^ ; ^ «j ^ ^ 

Bg£gM± ^ t£.3KL, B&gM£i3Li£i^REHY. REY, i&te^teBfl 

j.S£-fREHY, rey. >y.PH-Eg l^r^^-rfi , ^ ^ #j ^ 800 x: 

/17h,100%*j&a^4H*.,£, RE 2 0 3 ^*^10*%^^^BJ^^ 
#J t£^##iY2!#;S (RHSY) , #^h-f3540cm- 1 ^|#5e^ p£ 
jSt&ttft**-, b^^.5S^re 2 0 3 ^*^16. 6^%#REY>$;S , ^Bfl.& 
?$^RE 2 0 3 ^*^13. 6*%6^REHY#>5; >y,I# S 2^ «* % ifc , RHSY # 
& # B&. % f- REHY?fa RE Y. 

;ML**^#J t #iY3*#>S, J^^LTREUSY#^#i^-f- 
3t^>f*,*>REY, REHY Jl & $ ^JSU*,, Na 2 0^* 

#-&^;t*£J.tf#i:te, REUSY**dte,&J|&<K *£4Stb 

it&. ^7 JL*^"REY^REHY#i^4:^ > ^ 

ISjBtXjLJJITREY, REHY^LREUSY^^^IS)^- 

*.fet£L^, MFI ^^^-^^^i^i, ZSM-5 &J$&®M, MFI 

^^t^-#^|#^^f ^, ^» CN1052290A, CN1058382A, 
CN1147420A,CN1194181A * ^4S^ «**#A«*A>bJf ft 

ZRP). «#J5 4.ist4» ( a&ft&if ) 2 -23 1: 

te-f 5. Of%^ REY^ RBHY SM^A*^*,**. MFI ^ 

^^^¥jitu^±Mi^±. y 3»^>s ^4:1: o. 01- o. 5. 

Y = 0.1- 0.9: 1 ^ffHi, it 

^^^^m^tfwM.Ktk^fc, 150 - 600CT, ^ 10 

6 *Bt, iu£,£, /fl^£^*43 5 2 <Mtf, flJVL 

Pa A -f - *K & j& i& ^- # x * ^ ^ # -5J- ^ g,j ^ t # -T # 

/**#Na\ CI", Al 3 \ Si 4 *^, *ti**Ha\ CP, Al 3 *; 

( 2 ) 10- 50 ■§:% % 15 - 40 t %<tf #J|£ ( 1 ) # 



$>Jtf#i Y 2!#;S, 10-60 fr%* 15-40 

2-75 20- 60 ^ % # i£ l*J >&#>ll^4Ti&, *fr& 

^;£^^###J^3r&t , #m ( 1 ) ##H&tf#A Y 5! 
#;St##J^i±^, JMLW/w£t m ^T&^ft 01115612.0 
t*t*£*t^at*f 7&&, SiCl 4 *UlHt*Jfr, 

iL#T *l&4lrJ* *-f4f 0. 687nm 

SiCl 4 i*^&^3K,S!^#;5*liil*I , NaY &^3U£ 

(1) t#Ti£#^#i# Y £K#jg£4f-, T^Uii 
-h-f-i&i^tf REY ^ REHY , -^^T^A NaY 

/frtfctf REHY^JS, &1fjL&±M RE 2 0 3 it# 6-16 
t:%,Na 2 0^**.-f- 4*%; PJrHLtf) REY #;S , ##A^*JX RE 2 0 3 
10- 18 ;£% , Na 2 0 2 f %; #H&# NaY jfr;S ^# 

i^^6^i±^^T: i^>*£4SJ:b*.-f 3.5 NaY #>£J?JUfc#i 
7jc>£>£.&/& NaY: REC1 3 :H 2 0 = 1: 0. 1 - 0. 25: 5 - 15 tf)^-g:tb, £ 
PH>3.5, 80 - 90TC^^-ff T, i&4r#i-3t&: 30 - 60 ^4t, & 

*4t«#ifc.tf4il4fc#ltt«*3*-*t > ^^(1) ttf***# 
i Y£!#;S#r/3# REHY, REY ^#^^|t,^#i5jCi^>&^^^^ 
NaY #>5, fcffl£iljftir4**«ii^**t«, ^tJc^J^io * 
% , ^;$<5 *%. 

tJc4S;S J?4S>^tf ^^b-fcjifr 10 - 40: 0 - 30, 15-25: 2- 

25. >&^/fl**4S&£t#]Bt, ^^^^45^^^^^Jrtb^ 0.1- 
0.6: 1, 0.15-0.35: 1, — ^L^^^vjlk^^^ , £ 40-90 

TC^-te 0.5-6 <Mtf, 4b Js , 



550 ~ 600*C, djas.^ 250 - 300T: #-*hT , "fr^^^/fc 

^tLWfi&itillLKM , Jm^&^iH^ REUSY> REHY, REY 
81 A P-REHY ^^^M^^^^^J^rts, 

M*4i^4h«0A'f-l:A^^«#^, TUN* 5-25 

Q 1 ^r-fH-fb^J t^/8#^« 800TC/17h, 100%^c^>^^-4t^ 
Q 2 jfr<f|Mb*| 800X:/17h> 100%*.jR.Jl*4fcj& 

© 3 *4*4b*|4fc*4bjS BET )*,4t&3£>fc^o 

^*«^xJ-Hs«t. «t«LJt4bHS4^JQ 
^^^Jt, #o*atf RE 2 0 3 , A1 2 0 3 4~&m$tjtfr*r&mtL; tt 



16h"\ 460TC. 
***iL$HHH*#: 482 TC, #J>fc*b4. 

5 1-7 itf.H;MLH*#ti*4&fflttt#Ji Y fi#JS^«J 

&4H 1 

85% # NaY ( <fc4S*| $#4£>ffc#J T , 

*fe4Stb#4. 0, AJ&'f 2. 473nm, fUfc&ifr 24. 8%, ^.^^ 
10 16%) , £ 80 - 901Ci|Hf T, 4&NaY:RECl 3 :H 2 O=l:0. 21:10 Ml 

i£##i3t4fc 60 *#*#.*#<10%, RE 2 0 3 ^Jrifr 

16%, #t La 2 0 3 ^ 4.16%, Ce 2 0 3 % 8.16%, 

3. 68%. 4£NaY: SiCl 4 =l: 0. 4 # jfc*) , # -f*£ ^ SiCl 4 
■f 550TC^ 120^, fli^£^i*L£r 20 **i£j|, 
15 ftft>£-3Mf ft Cl> Na\ 4ft RHSY-1. *4*fe 

4Mr*lf-4l 1 t - 
£#'J 2 

75%tfNaY3M ( ^-£;6 $ $ #4*4fc#J r , 
^45 tb^ 5.05, AJ&INfc^ 2. 466nm, jUb4B* 21.2%, j&ftJA 
20 # 15. 8%) , & 80 - 95tJ#"fr T, *■ NaY: REC1 3 : H 2 0=1: 0. 25: 10 
tf*b<fcl, i&4t#A3t4fc 40^Mf, it*. -f-*, ^,t|C 0 4£NaY: 

SiCl 4 =l: 0. 25 «^MS«|, rt^ SiCl 4 -f 450TCiL,& 60^ 

fl^f *£*l?fc43 120^^, ftjfr&ft, « -9- RHSY 

- 2. *#4b4Mt*|-7-4. 1 t. 

25 3 

*. REHY ( ***4b*3A#4MbjNr , RE 2 0 3 ^* 13.4%, 
*t La 2 0 3 ^ 10.7 Ce 2 0 3 ^ 2.1 * % , * *fc # ± JUG 4& 

♦ 0.6 flMtiAifef'** 2. 469nm, Jl&J.&jDi^i& 

A# 985n, Na 2 0 4. 4 * % ) Ml/^JBLM & t . -t^J.*^ 

30 5% , 4ft REHY: SiCl 4 =l: 0. 7 ttftfti, ■f'*^*'* SiCl 4 
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^RHSY-3. ^Ml^Jfilt. 
4 

5 ^45tb^4.0, ^J|fe^|ffc^ 2.473nm, 24. 8%, &4b#3;$ 

16%) , £80 - 90TC-£-#T, 45rNaY:RECl 3 : H 2 0=1: 0. 21:10ti*b*I, 
iiUf #i£&60^*|', -f-*# <7%, ^RE 2 0 3 ^>^i:^16 

%, ^tLa 2 0 3 ^4. 16%, Ce 2 0 3 ;#8.16%, #'S#i#t.4bii6 tfl&±% 
3.68%. 4£NaY: SiCl 4 =l: 0. 5# *b#J , /fl -^£^-81 ^SiCl 4 i=- 300 
10 TCiLy£5*Bt, ^^^^^,^4320^^^, ifcifriift, 

^-^RHSY-4. #*&Mfc'l±,t*J-f RHSY-4#a°cr, ^800r/17 

♦Mtf, 100%z|C&ft;&>to*t3® > £, #^*b^^^l^^#7&8l, 
&«&£.4bJ<L® 2. 
5 

15 85% ^ REY tfM ( *MM4fc4^*J ^tf'flMfc^r i 

/*, RE 2 0 3 ^* 18. 8% , Mj^ 14.8f %, Ce 2 0 3 j# 2. 9 * 

%, # < fe#AH.4fc*r«$*±i& 1.1 *%, #;6 ft AJ&*4t;& 
2. 469nm, £ 4fc JL A JK «X>ft.^ 980TC, Na 2 0 2.7*%), 
;&^£jfiLS+, -f * J. 'h-f 5% , ^ REY: SiCl 4 -l: 0. 8 

20 hs^m, /b -f * £ *l*m* sici 4 -f 35ox:iL^ 120 

20 ^#>#, &>&i±3l, J&-f-RHSY-5. 
£#16 

25 xk4StbMj4.0, AJI&1Mfc# 2.473nm, #L4fc4S ^ 24. 8%, fUfc#j;H> 
16%) , £80 - 90X:^-^T, %£NaY:RECl 3 : H 2 0=1: 0. 25: lO^r *b#], 
jfc##i.£.4fc6<HHfr, ^RE 2 0 3 ^^*^16% , #tLa 2 0 3 ;$4. 16%, 
Ce 2 0 3 #8. 16%, % £ # i fUfc ^ # ^* # 3. 68% . 4£ NaY : 
SiCl 4 =l: 0. 4tf tb^J , Jfl 1^£^^SiCl 4 ^ 300T:iL,&4* flt , 

30 /fJ^^^-^O^t^, ftjfritil. 4&-f-RHSY-6. 
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#gj^*;#75% NaY>$;S ( ^r-t-^^/>^J Mtt&ftMr , 
>&4SJ*,;#5. 05, ^JJ&^|fc^ 2. 466nm, # 21. 2%, #L4fc4*l;$ 

15.8%) , £80 - 95 n#-^T , 4£NaY:RECl 3 : H 2 0=1: 0.20: 10# >b 

i&##i3t4M0^*f, it ft* ft*. 4£NaY: SiCl 4 -l: 0. 3*4 
Hs-W, *S^L**SiCl 4 -f 250*CiL/il60^#, /fl-f^£^<*. 

^3120^^^, **itft. ^-§-RHSY-7. &*&>fc.&>t 

*J -f4t.it . 

J* ft fill 

RE 2 0 3 ^J:16. 6% , #tLa 2 0 3 #12. 9*%, Ce 2 0 3 # 2. If: % , -g-'S 
#A*.4b4&tt-£-*#l. I**, SMtf&JJ&f* £t;#2. 470nm, 
JB 9801C, Na 2 O^Jri&2. 7* % ), M n -f 4U 1 . » 

^800*C/17'M*N 100%*|c&ft^-4fc*tS,£, ^-^hik^'J^^*. 
£«F#JJtL©l* SfcM4fciL®2. 
*frj;b#'J2 

JMBHYJSr*fr*b## (^♦;S4fc^fljH'4*4fc#Jr. RE 2 0 3 >^* 
13.6 # t La 2 0 3 # 11. 4* % , Ce 2 0 3 % 1. 9* % , 

fU^^^^*^0. 3-^ % , vSMtf&J&'f 4&# 2.469nm, 
iS^L^ 985TC, Na 2 0^*7{7 4. 44: % ) , tfl 1 « ^ 

800t:/17^Bt, 100%xK^.a^^^tS>^, ££n*b;fc*£ 



4L1 







nm 


RE,0, 
w% 


Na 2 0 
w% 


DTA 

1C 


nm 


1 


RHSY-l 


2. 440 


4 


0. 48 


1010 


2. 435 


2 


RHSY-2 


2. 455 


7 


0. 43 


1020 


2. 438 


3 


RHSY-3 


2. 457 


8. 9 


0. 35 


1016 


2. 442 


4 


RHSY-4 


2. 460 


10 


0. 49 


1018 


2. 445 


5 


RHSY-5 


2. 465 


15. 0 


0. 43 


1020 


2. 451 


6 


RHSY-6 


2. 459 


13. 2 


0. 32 


1010 ! 


2. 448 


7 


RHSY-7 


2. 450 


11. 8 


0. 30 


1001 


2. 445 




REY 


2. 470 


16. 6 


2. 7 


980 


2. 430 


*)-]*; #<)2 


REHY 


2. 469 


13. 6 


4. 4 


985 


2. 426 



%W 8 

^O^HltS^i^UA, g)^*83%) 
10.7 ^^iftPa&^TK* . 1.5 >Mtf, #^a^^^7|C 

Jj ^riA , EJ^Jr 65% )0. %&Jr$tft 1 * Bfr 0. 036L 

HC1 (XJk£l)$;# 10 ^4fr, *hiS. 601C, 1 * # , #^a7v 2 

21.5%), * if I'M*. *>A^^lt*)^#iYf#^ RHSY- 
1 1.8 ^Jr ( W\<fri: 80%) , 0.5 <Mtf, «t#--f *Afi. * 

4b#J#Ai&^ RC- 1. fll4fc#J4tllfe^|-f4l 2 t. 
tfttfr) 3 

*^b#«|i£Bfl Y^!^^^^ REUSY Bt4)MM'] il^. 

J^^i 2. 1 />/r ( tW S)^* 83%) 

*»A>«| 10.7 ^/f/ftpB^-^t , 4ft# 1.5 <J>Bt, #*»,M6l*;|C 
4S;S ( 0/£45r4.j*, 65%) 0.65 ^>>r^;# 1 <hBt, 

0. 036L HCl(XJk.£l)$;# 10 , 60TC , #>ffc 1 *Bfr, # 
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21.5%), ^#i*>3, ;fc^>&^IUfc#±>£>M RE 2 0 3 #t,& 285g/l ) , 
PH ^ 3 , 0. 5 <J> Bt > REUSY ( 0» 

&fr£^^'mftMr£.j lt ,&Jfct#k% 2.450nm,RE 2 O 3 # 3w%, Na 2 0 
# 1. 0w%, B^*78%), 2. 3^/f> 0. 5'Mtf, 

%W 9 

;fr»^#J 20 />^-M,P9^^7|ct , ^# 1.5 *Bfr, #;fr,MbL^zjc4S 
^ ( tl^^^sr^.^, 65%) 1. 5 4S/f-*4f 1 ^»>^: 

0. 036L ¥j HC1 (Xik^l), 10 #i§. 60TC, *4fc 1 * ftf , 

2 #J^~# 1. 9 '>/f #A Y 32#;S RHSY-2 ( Ej^i: 75%) , 

0.5 rfr^-fifcASU flt-fb«#*«,^r RC-2„ 

*tft«-f4L 2 t . 

^^-MS'W-SCW Y mfr^faX REHY REUSY ftMMfcflJ *$*J4h 
it*. 

fl^^i JJ/Hftl^i^H/, SJ^*83%) 
^7v5»J 16 4S/f-JK,fH » 1 >hH, 

( tU^^r^./ 1 , SI^J: 65%) 1.2 4S/f*Mf 1 *Bt, >fa>^ 0.16L 
HC1 (JLjlk. £&)$£# 10^^, ff-j&60TC, 1 'J>Bt, 1.9 

/>;f 45>&$L( a#*^*4S^|flt4fc#Jr^^, A1 2 0 3 ^*^ 21.5%), 
0. 5 ^Bt,^p>^ 5. \'*ftK&&M4rftX$L*\fttfifr J f-n REHY 

( **^*^4Mfc#Jr ^/fef-lfc^ 2. 469nm, RE 2 0 3 % 

8. 8w%, Na 2 0 % 4. 2w%, 85% ),#;fr>>^ 2. 7 '>;f REUSY 

( b&fr&'*^i£ftMr£-? L ,&J&t&% 2. 450nm,RE 2 0 3 ^ 3w%, 
Na 2 0# 1. 0w%, 78% ) , 0.5 * Bfr , IffM 

3U, ^061*0 &^2K&)&>#, 4|Mfc5N DM-2. 4&4fc#M!M&*'J 

£#4 10 



*»^*J 15 1 4 />^-^4g 

*a (j****4s^flt4fc*jr^^, ai 2 o 3 ^*^ 21.5%), m# 

1 *Bfr, 3 #J^# 1.4 4S/f#i RHSY-3 ( ®& 

± 85%, RE 2 0 3 ^8. 9w%, Na 2 0 # 0. 48w%, J[ & $ ^ 1 015^ ) , 

0.5 rfr^iftA*, flH4fc«l#*ia^ rc-3. flt^*) 
n 

2. 2 ( t ^i^^i^^I^^, gl^l:83%) 

*»^*J 24 1.5 ^1^^ 

( **45r 65%)1.2 4S/i-*4f 1 *hBj-,*»A. 0. 04L HC1 

(JlJkA)** 10 60r, 1 *Bfr, 1,9^ 

4"^4S^^ ( Jifc^+^flMMirA.;*, A1 2 0 3 ^*^ 21.5%) , 
M# 0. 5 'Mj-,*A>&*| 4 *|4h«* 2 4S/f-#i Y£*|>;g RHSY-4( 0 
** 78%) , **M «*J*^f flUfc RC- 

4. fll4fc#J*k*«|-f-4L 2 t. 
tfifc'W 5 

*tf*b*li*.«a^*# P-REHY jfb ZRP, &&MMl4&%.RSLfr 

1. ( t^i^^i^S^^/ 1 , El** 83%) 

^^J'J 21 */f-*LW*-T-#.t. ^# 1 #*»^4«*jMB;B 
( ***/-£.;*.«** 65%)1.2*/f-*# 1 *Bt,*>^0. 04L HC1 

(ijkA)#U* io *aL60ic, *4fci^«j-, #*i^i.9 4S 

/f tf4Si&/& (^im^lWri/, A1 2 0 3 **# 21.5%) , 
4£# 1 Y P-REHY-1 ( Ji*3MM^flt4b 

mrik?, AAtltA 2. 469nm, RE 2 0 3 ^ 8.2w%, Na 2 0 # 1. lw%, 
P 2 0 3 # 2.4w%, 85% )1.8 4S/f-,#4»A. ZRP#3!^-f-^ 0.09 

^(J****^*^^, SI** 90%, S1/A150, Na 2 0< 
lw%) 1 'Mtf, Tfrfc^fcAfi, /BJfcrfl 

4*4fc#l#**&a DM- 3. *<fb*mtfc*)f- 4L 3 t . 
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12 

##*N 2. ( t^it^i^iL/ 1 , Sl^l:73%) 

*^J!| 16.7 , ^# 1 ,J>Bt, 4.7 /f 

^4S^R( Oj^^^fftliri^, A1 2 0 3 >^1:^ 21.5%) , « 

# 1 <J>Bt, ;fa^£>fc| 7 #J£-# 1. 1 Y RHSY-5 ( g) 

78%) , ZRP#^!^-f-^ 0. 06/>/f ( Oi£JHM^fl[ 

1£#'J El^*90%, Si/Al 50, Ha 2 0< 1 w%) 1 

■fri^fcAf!, ^^^<J#A^^RC-5 0 flL4b*J*t|fe*)-f4L 2 f . 
Xttb^i) 6 

^^tb^HX,^^-^^^ P-REHY ZRP #4iM£#'J##J^ii 

##;W1 **Ji 2. 2 >^/f ( t m il^i^ejik;*, 8^*73%) 
;fa^#J 16. 7 4S/f-JfcfH + , 1 *8fr, 4. 7 >^/r 

tt48*«. ( 0#*^*4S^I4|lt4fc*jr^.^, A1 2 0 3 ^*^ 21.5%) , « 

# 1 'J>Bt, ^n>^##iiL Y P-REHY-2 ( & 4)M£#] 
r^A, ^^.f-^^ 2. 467nm, RE 2 0 3 # 9w%, Na 2 0 ^ 1. lw%, P 2 0 5 
% 2. 0w%, Sl^* 85%) 2. 2 '>/r > ZRP #^ ^-f ft 0. 06 
'>/f ( J**^*^**^/"^, Sl^* 90%, Si/Al 50, Na 2 0< 

lw%)^#l<Mtf-, ^J£F9$^^#,j$-;£, ^ 

#J#*i&# DM- 4. ^M>Jtejt&?iJ^4l 3 t . 
13 

##^lit^i 2 />>t ( t Sit^i^it/S EI^* 83%) 
^n^^'J 15 4S/fjttfH ^# 1 3.9 ^ 

(^^kt^ftiri/, Si0 2 >^* 15.5%) ,tt*J*3, 
5 M&tf) 0. 72^/f#.±. Y^#^ RHSY-5 ( gj 78%), 
^# 1 it&TfcAm, HLKMft&iZ* RC-6. «4b#J«L 

tefll-f* 2 t. 
14 

##*H**A 3.7^/r ( it^A^*)^/ 1 , H*vf-7 3%) 
iv^H 20 />/mm$^*t . 4£# 1.5 *Bt, #^^^^tK4S 
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z ( Jj&4sr4.;*, 65%) i.5^/f4ft# 1 fa/^ 0.25L 

ft HCl (XJk^O, 4ft# 10 60TC, 1 *Bt, J**A. 

6 #J-&-6* 1.5 ^/T#ii Y RHSY-6 ( gl^J: 78%) , 
4ft# 1 •*# J f*Afi, 4H4b*J#&«.# RC-7. 4k4b*j<& 

15 

2. tBili^A^jL/*, Sl^*73%) 

12 />>ff /ftPB^-f^t » 4ft# 1.5 *Bt, #;fr,M*$zK.4S 
^ ( ^^^r^./^, £1^* 65%) 1.2^/f4ft# 1 *Bt, 0. 19L 

HCl (iik.^1) , 4ft# 10 60V , 1 * Bfr , 

7 0. 58 >^/f #i- Y RHSY-7 ( IH^J: 78%) , 

1 *Hfr, *#-f-**fi. #4fc*!#Ai&# RC-8. tiLftfflfe 

Xt*b#>] 8 

^Jfc^B&Bfl^^ REHY tfii£lZMtf}M£-i±m.. 

#&*fl i^^i 2.3>^/f ( t@^^i^5-)i/, Sl^* 73%) 
^>VfiJ 2O^/f#tl , 0$ J f #- + , 4ft# 1 'M*N #^^^^^45^1 
'^/f ( J;£4srxj*> EI^* 65%)4ft# 1 'Mtf, 0.2LHC1 (X 

Jk^l)^;# 10 ^4t, fh^60r, #*>A2.3/>^^ 
4Si£*£ ( ^&5f#^5j#>fM'Jr4.j*, A1 2 0 3 ^*^ 21.5%), 4ft 
# 0.5 <J>Bt,;fc^ REHY( * & *~#-4S3l 4£4b#'J r . 83%, 
^Jl&'tlSt^ 2. 469nm, RE 2 0 3 ^ 8. 2w%, Na 2 0 % 4. 2w% ) 2. 1^/f > 

*ftb#J 9 

^*t*b#>B&^^^0P # REY tfjl£4tMtf)ffl&i±m. 0 
t^^l^^i (tiil^sU/, g)^*85%) 

16 ^/r/fcPEJ&^tf-t , 4ft# l-^N-, #^>^^^^4s^ 
( o^^stx;*, 65%) i.2/>/r4ft# 1 o. i6L 

HCl (XJk.£t)4ft# 10 60TC, *-ffc 1 'M* . #*»A. 1.9 
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&ft¥l4Zi&®.( di 4jL4l%)r£.f, A1 2 0 3 ^*^ 21.5%), 

^# 0.5 >Mfr, >^#A Y REY ( *&fr&s**lj$.ibftlr± 

^ ' «** 90% > 2.467nm, RE 2 0 3 # 13.7w%, Na 2 0 # 

4.2w%) 2.1^/f , >&^#l^*j-, «t#^^^J, /fc P 0$^* 

4&4M'J DM- 6. ^MttfMi^'J-f ^ 3 t . 
16 

15 y>/T-^P0^^^t, 4t# 1 *J>Bt, #^&&;MS;S 
( 0*£4sr ^,S^f 65%)1.2^/f4t# 1 ^Bt,^ 0. 19L HC1 

/f ( *&*#^>BMfc#Jr£y*, A1 2 0 3 ^1:^ 21.5%) , 

0. 5 >bfft,*p/^%W 3 #J£-# 85% RHSY-3 Z 1. 27 

, '^^#l^Bt, ^#^J^^^, ^^^J#p°aie,^ R C - 9 



4. 2 







A1 2 0 3 
w% 


RE 2 0 3 
w% 


Na 2 0 
w% 


J*. 41 

m 2 /g 




JMi5 






8 


RC-1 


42. 9 


1. 4 


0. 17 


266 


0. 184 


0. 094 


0. 2 


9 


RC-2 


47. 9 


2. 4 


0. 12 


268 


0. 192 


0. 087 


1. 2 


10 


RC-3 


40. 9 


3. 1 


0. 16 


290 


0. 181 


0. 110 


0. 2 


11 


RC-4 


55 


3. 5 


0. 14 


212 


0. 171 


0. 55 


1. 4 


12 


RC-5 


49 


3. 6 


0. 17 


254 


0. 190 


0. 080 


1. 6~ 


13 


RC-6 


48 


3. 0 


0. 09 


260 


0. 184 


0. 094 


1. 4 


14 


RC-7 


50 


3. 2 


0. 06 


270 


0. 190 


0. 090 


1. 2 


15 


RC-8 


48 


1. 8 


0. 12 


265 


0. 194 


0. 98 


1. 7 


16 


RC-9 


46. 6 


3. 0 


0. 18 


303 


0. 203 


0. 089 


2. 0 
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41 3 



*T 

PC 


mi 

M 


A1 2 0 3 
w% 


RE 2 0 3 
w% 


Na 2 0 
w% 














1 




49. 5 


1. 7 


0. 35 


268 


0. 178 


0. 083 


2. 3 


o 




j j 


Z. J 


0. 38 j 


263 


0. 210 


0. 086 


2. 4 


3 


DM- 3 


51 


3. 2 


0. 38 


272 


0. 188 


0. 073 


2. 3 


4 


DM-4 


50 


3. 6 


0. 32 


262 


0. 199 


0. 073 


1. 7 


5 


DM-5 


57 


3. 2 


0. 22 


260 


0. 199 


0. 073 


1. 8 


6 


DM- 6 


57 


5. 5 


0. 16 1 


242 


0. 181 


0. 067 


1. 9 



17 

#^B^^^#J RC-K RC-3 (#i Y ^^^^1:^^ 35 
* % ) ^»xttb#J DM-1 ( 40 * % ) 800r /8h, 

100%^c^^^-^i*tS^, tffcftfo I(ii^it>*, ^^-JC^ 4) 
£iiU£i&,!t. 500T?, 121T 1 , #J>*tb 5, ii^jc ( kfojfr) 10 * 
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Jk 4 



J&ftfo I I 


%J$L* g/cm- 3 (20TC) 


0. 9275 1 


mm 2 /(50TC) 


52.15 


(sot:) 


14.93 




28 


w% 


0. 25 


4^ ppm 


795 






C 


86. 6 


H 


12. 04 


S 


0. 32 


N 


1 


w% 


1 




67. 5 




23 




9. 5 




0 




1 




265 


5% ; 


320 


10% 


343 


30% 


398 


50% 


429 


70% 


455 


90% 


504 1 
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4t 5 



4*41 


j #1 -3- 




RC-1 


DM-1 


>* 

OP 

W% 




0 10 

z. lz 


2. 01 


19. 0 


\& 

4^ #3S a£ 


1 A 0 0 

14. Zj 


13. 04 


14. 05 




CO 0 o 

jz. 38 


49. 33 


47. 15 




1*7 oi: 
1 /• JO 


19. 57 


19. 93 


it 


9. 57 


13 01 


1 ? <7 
1 J. J / 




4. 24 


3. 04 


3. 40 




73. 07 


67. 42 


66. 50 




69. 74 


68. 90 


67. 08 




84. 07 


81. 94 


81. 13 



>^ 5 ££^*r>X>griJi, jMLW&ttti RC- 1 RC- 34)Mfc#J 
**&4Hfcte;&», *#4fc**li **&«Jr-J-*j-«s#| DM- 1, #*>U.RC-3 
5 ^*Mfc#J DM-1 4ff^ ; 4M**'M l *-f-*frrts#|i£ 1~ 

18 

#4Mfc#jRC-l, RC- 3^^-tb^'J DM- 1 1*1^ 8001C/4tK 100% 
10 #.&H.*4fc*t*^, £JL&»A 500TC, fflftjfc 5 *-frT. *£*t 

J&ftto II ( &^>fl_=#j£>fc, 4tjfJL4L 6) , 
**m*bifc*r fc* PN0A *«.j*4(tfcAJi4L 7. 
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4l 6 





ii 


W/£> g/cm3(20T?) 


0. 9070 


*5JL, mm 2 /(80lC) 


17.17 


x: 


95. 8 


1*W JL, iJ 


43 j 




1. 5217 




3. 1 


>^'/3e jH, , ppm 


1010 | 


* > w% 




t 


86. 37 


H 


12.53 


s 


0. 80 


N 


0. 29 


Kii ppm 


7. 0 


V, ppm 


0. 8 








241 


10% 


347 


«3 U/o 


413 


50% 


450 


70% 


493 


80% 


535 


90% 
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Jk 7 





NP 


ZP 


0 


"^1 AX. 

N 


/at 

A 


^E- Jk?r V* 

RON 


DM-1 


5. 55 


39. 41 


33. 34 


8. 26 


13. 34 


90. 1 


RC-1 


4. 79 


51. 59 


17. 3 


8. 26 


18. 06 


91. 4 


RC-3 


5. 51 


55. 14 


12. 97 


6. 26 


20. 12 


90 



>^£. 7 ^^-^r^^-A , ^&W$L&tf}4£4bM RC- 1 RC- 3 

#J»T&#J 17. 3%*» 12.97%, ^^Xttb^J DM-1 # 33.4%; RC-1 
^ RC-3 #^J^^^^*^j5iJ^ 51.59%^ 55.14%, &T*tX>M 
^ 39. 41 % , 4fc#7$L^tf^-;&4iL, . 
19 

4t#^flt4fc*l RC-2^Xttb^'J DM-2 800TC/4h, 
100%^C^.^^-^^:S>#, *t>»*|-$* HI ( iX*T$fil/ .&;frJtL 
& 8), ^E.^.^jajL 5101C, 201T 1 , ^Jjiljtfc 5 #-#T, 
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4l 8 



fajfrte III 


g/cm _3 (2or:) 


0.9268 


mm 2 /(100r) 


9. 072 




+31 




78. 5 


| w% 


0.27 


w% 


62. 0 


^3&, W% 


26.6 


1 MLJfc, w% 


11.3 




0. 1 




D1160 


w% 




C 


87. 03 


H 


12. 15 


S 


0. 26 


N 


0. 28 


l__ 4&'J£.it> ppm I 


865 




264 


1 CD/ 

5% 


320 


10% 


350 


30% 


411 


50% 


444 


70% 


468 


' 90% I 


515 1 
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RC-2 


DM-2 






2. 0 


2. 0 






12. 8 


14. 8 




c 3 = +c 4 ° 


8. 0 


9. 2 






50. 5 


47. 2 






21. 5 


22. 0 






7. 8 


9. 1 






4. 9 


4. 5 






70. 2 


68. 5 




RON 


89. 0 


89. 4 






4. 23 


4. 39 






43. 23 


40. 49 






19. 05 


25. 04 






8. 23 


9. 43 






25. 28 


20. 65 




MA 


82 


77 



MJfL 9 TBI**, **W**«*4Mi» RC-2 32 
* % ) #Hs-f*tHs#J DM-2 <ft*HM-ff, 41 -t%) , 



£#'J 20 

#^iL^^I.^^^4t,^J RC- 2,RC- 9&*ttbft) DM - 2 ^ ^ 800 
lC/12h, 100%*&ft£-4fc*t5£;£, 500TC, lOh" 1 , 

^■J>*tb 6«sfMtT> *t — #*4f4fc#>»*H* IV ( iZ>^i£>*:it*r& 
*£: *>&i£}£=55: 20: 25, #.>t-RL4llO) , © JfcSMbiMP'efr. 

^^-RL4- 11. 

# RC-9, DM-2 ^^^'Ji^#EI^>^^^*L-^^>A PNOA , 
J*L4t 12 0 
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10 



1 J&iftfo IV 1 


g/cm 


3 (20t?) 


1 0 091 ^ I 




w% 


23 






Q 1 A 

J J. u 


mm 2 /(801C) 


1 4 n n 

i *t. UU 1 




( 701C ) 


1. 4974 






J 97. 2 






c 




1 o 0 . o 0 


n 




12. 29 


s 




j 0, 24 


N 




I 0. 31 


^Mifc /w^ J 


w% 




4$. Jfct 




J o. u 






97 8 






1 £ 9 
10. z 






A A 1 

U. 0 I 




m% 1 




Fe 




J • u 


Ni 




«>. 0 


Cu 




1 

nU. I ( 


V 




1 


Ca 




Z. j 


Astern., 










212 


5% 




329 


10% 




363 


30% 




422 


50% 




458 


70% 




518 
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Jk 11 



4flt4b#J 46-3- 




RC-9 


DM- 2 


Hr 94" . FT 1 


1 n ft 
1 u. u 


9. 8 


9. 8 




0 ft 1 


2. 01 


1. 69 




14 /: 4 
14. 64 


13. 91 


15. 33 


>x>^ (C<-221 < C) 




c n OA 


52. 86 


^f^. I* Z 1 jUU L J 


12. 92 


11. 52 


12. 97 


"if *A ( ™fa IP ^ 


0 1 c 

o. 15 


7. 04 


9. 73 




7 %A 


/• 72 


7. 42 




7ft Q *X 


81. 44 


77. 30 


**** I > w /o 


o / . OO 




65. 83 


J pa IZC -f^ 








H — C 


ft AO^ 

U. U26 


0. 025 


0. 022 


v 3 w 4 ' 17 1 v-i 


ft 1 R ^ 


U. 1 / 1 


0. 198 


ft***, 


0. 696 


0 710 


n £ 8 4 

U. 061 




0. 093 


0. 095 


0. 096 


( 








MON 


78. 7 


78. 1 


78. 6 


RON 


89. 4 


88. 6 


89. 1 



RC-2, RC-9 32%^ 35 % ) DM- 2 (41 

5 %) **»*,T. #***lttte^J$«-fJ*rti#j DM-2, JLteJ*j*i|fc 
**-fX*Hs*Iilt 2-3.5 



-24- 



J$L 12 













DM-2 
RC-9 


38. 49 
42. 55 


26. 12 
22. 59 


10. 30 
9. 65 


25. 09 
25. 21 



5 21 

#**.W4t#**4Mfc#| RC- 4ZL*t\tm DM- 5, DM - 6 ft 800 

n/4h. ioo%*.*a*-ft*k«j&, *»£ 52or ; 30h-\ #j 

4 f T*|i#* Y ( ^Af *: 80 )Sft# 
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13 





RC-4 


DM- 5 


DM- 6 






RHSY 


REHY 


REY 


■J- 




35 


35 


35 




RE 2 0 3 , w% 


3. 5 


2. 8 


5. 5 






1. 6 


2. 0 


1. 9 






12. 0 


12. 4 


11. 7 






49. 2 


48. 2 


49. 0 






21. 4 


20. 8 


21. 1 


pa 


^ >* 


9. 6 


9. 5 


9. 0 






5. 7 


6. 6 


6. 7 






68. 5 


69. 2 


69. 3 


w% 




70. 6 


69 


70. 1 






82. 6 


81. 4 


81. 8 




RON 


88. 3 


89. 5 


89. 9 






25. 82 


27. 65 


23. 69 



>ML 13 £»F;^;fiH, 4^l^##11M£#'J REHY # DM-5 

REY # DM-6 ^Jfc, ^^fc^^-MBI^'lf «.T. £jMt*b* 

22 

#*£.#414*tf#4fc*J RC- 4 ;2L*j-jfc*<J DM-3(^^I^#^ 
) fifi 800r/8h, 100%*.3ft^,*4t*ta^, 500 
TC, £i£ 3 Oh" 1 , #J*fe*b 4 **T, *fr/**H* VI ( Jtk 
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& 14 



Mftfo vi 


%J$L, g/cm- 3 (20t:) 


0. 8906 


mmV(80t:) 


44. 18 


mm 2 / (80D 


24. 84 




43 


fife 4 & j °c 


>105 


w% 


4. 3 


&%*th, mol/mol 


0. 55 


gBr/lOOg 


3. 6 


#it^4Et, n D 20 


1. 4957 


Tt^^^f , w% 




C 


86. 54 


H 


13. 03 


S 


0. 3 


N 


0. 13 


w% 






51. 2 




29. 7 




18. 3 




0. 8 










5% 


282 


10% 


351 


30% 


370 


50% 


482 


70% 


353 
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£ 15 



^HMfc M %k 


RC-4 


DM- 4 


RE 2 0 3 , w% 


3.2 


3. 6 




11. 2 


15. 5 




51. 9 


50. 1 




19. 5 


19. 1 




8. 9 


7. 3 




7. 6 


7. 5 




71. 1 


73. 1 




71. 4 


69. 2 


RON 


86. 3 


89. 0 




5. 30 


4. 28 




45. 61 


43. 05 




28. 33 


33. 95 




10. 64 


9. 70 




10. 12 


9. 03 


MA 


69 


73 



15 ;f, $lW&2LVWL41M RC-4 & fr* j^*^*)- 
£>J DM- 4 5 "if ^,&JL*^ ZRP tttfrJfcT. 

23 

ft&tLVH&ftM RC-5> RC-6, RC-1 ZLttlbM DM - 3 |5J ^ 800 
X:/17h, 100%#.j£ft£-^*ts^, gL&tetftJgLiftir, ik^LJiL&U. 
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16 





RC-5 


RC-6 


RC-7 


LtUI J 




p^ir ( ^B^HiL ) 


0. 60 


0. 75 


0. 60 








19. 8 


19. 5 


19. 0 


23. 4 




53. 0 


53. 2 


54. 8 


47. 5 


* 

w% 


gift 


187. 4 


16. 9 


16. 6 


17. 1 


jfc- 


1. 6 


1. 6 


1. 7 


1. 5 




8. 2 


8. 8 


7. 9 


10. 5 




74. 4 


74. 3 


75. 5 


72. 4 




70. 4 


70. 1 


71. 4 


64. 6 


c//c 4 = 


1. 19 


1. 05 


1. 0 


0. 81 


* : 


yfc% 40% . 











#>J 5. 5-6.8 ^W^^, #*IAA##$*4*#atEC 4 7EC 4 -J$*^ 
4fc#J. 

24 

#*JLW4t#tt4Mi*| RC-1, RC-9 4#tb^.J DM-4 £ |S) — * 
4fT 800TC/4h, 800X:/8h. 800TC/17h, 1 00%z|c &*L*4fcAt«jg , 
BET tb^^^-J^^^S 3. 
^Wt© 3T«*JJ, **W4*4fc#J«s*fli#trifc;^ 

%W 23 

#**.W*4***4|l4fe*| RC- 1, RC-2, RC-3 „ RC-4J?*j- 
J*.#>J DM- 2, DM- 5, DM- 6 R)£ 800TC/17h, 100%*.*^*4fc4t 

A X &^4m3!'J£.4il4fc#J t^tf^ltf&JJ&INa:, ^^iL 

4L 17. 
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$L 17 





4£>&$L^>£,MAT 


-f-#AJfe1fit, nm 




RC-1 


62 


2. 437 




RC-2 


64 


2. 438 




RC-3 


65 


2. 444 




RC-4 


66 


2.446 | 




RC-5 


63 


2. 448 
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